High-fat diet alters PAS kinase regulation by fasting and feeding in liver.
The prevalence of overweight and obesity in the population, along with their associated complications, is a major factor contributing to increased morbidity and mortality in developed countries. The liver is a vital organ for maintaining metabolic homeostasis, especially in the adjustment periods in fasting and feeding. Per-Arnt-Sim (PAS) kinase (PASK) controls glucose homeostasis and energy metabolism in response to nutritional status. PASK-deficient mice with a high-fat diet (HFD) resist the development of obesity and hepatic steatosis, with improved insulin sensitivity. We have investigated the regulation of the PASK expression in an HFD, as well as its role in adapting to fasting and feeding conditions. PASK-deficient mice with an HFD record improved parameters for the following: body weight, glucose tolerance, insulin resistance and serum lipid parameters. An HFD alters the down-regulation of Pask expression produced by fasting, as normally happens in a standard-fat diet. PASK deficiency blocks or diminishes the expression of many genes overexpressed in HFD-fed mice, such as the following: transcription factors involved in the regulation of gluconeogenic enzymes, the transport of fatty acid into mitochondria, beta-oxidation and de novo lipogenesis. PASK also regulates gene expression posttranscriptionally through the short noncoding RNAs involved in lipid metabolism and glucose homeostasis. The expression of miR-33a and miR-143 changes in PASK-deficient mice with an HFD. Thus, PASK-deficient mice improved their adaptation to feeding/fasting through a highly regulated molecular mechanism that controls the expression and function of the transcription factors, enzymes and miRNAs involved in glucose and insulin signaling.